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1. 

TRACK GUIDING SYSTEM 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 
The present disclosure relates generally to track guiding 

systems for guiding travel of an object along a defined path, 
and more particularly to a track guiding system for guiding 
travel of an object along a vertical path. 

2. Description of the Related Art 
A top drive is an example of a device requiring guided 

travel along a defined path. In this case, the defined path is a 
vertical path. The top drive is used to rotate a drill string from 
the top of the drill string, typically while the drill string is in 
a borehole. The top drive includes at least one motor and a 
gear system. The motor is coupled to the gear system, and the 
gear system is connected to a short pipe, which is in turn 
attached to the top of the drill string. The top drive is sus 
pended on a hook at the end of a traveling block. The traveling 
block itself is suspended by cables from the top of a derrick. 
The traveling block moves up and down the derrick by means 
of the cables, and the top drive moves with the traveling block. 
A track guiding system is used to guide the travel of the top 
drive in a vertical direction along the derrick. Typically, the 
track guiding system includes a wheeled carriage adapted to 
run on a pair of Vertical tracks. The vertical tracks are 
anchored to the rig floor or bottom of the derrick and extend 
up the derrick. The top drive is coupled to the wheeled car 
riage for guided travel up and down the vertical tracks. 

FIG. 1 is a perspective view of a prior-art track guiding 
system for guiding travel of a top drive along a vertical path. 
The vertical track guiding system includes a beam 1 having 
parallel sides 3, 5. Tracks 4, 6 are formed at the parallel sides 
3, 5, respectively. The following discussion applies to both 
tracks 4, 6, but only track 4 will be specifically mentioned. 
Track 4 consists of plates 7, 9, which are welded to the side 3 
of the beam 1. The plates 7, 9 are spaced apart to define a 
channel 15. Rollers 17, which are coupled to a carriage 21, 
travel in and along the channel 15. The rollers 17 and carriage 
21 constitute a wheeled carriage. In use, the top drive (not 
shown) would be mounted on the carriage 21 for guided travel 
along the tracks 4., 6. 

For the vertical track guiding system of FIG. 1, ideally, the 
plates 7, 9 should be parallel so that the channel 15 has a 
constant width along the length of the beam 1, the width being 
the gap between the plates 7,9. However, because of distor 
tion of the plates 7, 9, either during manufacturing of the 
plates or attachment of the plates to the beam 1, the plates 7, 
9 will not be truly parallel. Non-parallelism would occur even 
if the plates 7, 9 were initially precisely positioned on the 
beam 1. Very often, the width at one or more points in the 
channel 15 will be smaller than the width of the rollers 17 so 
that the rollers 17 become periodically jammed in the channel 
15. A pulling force applied to the top drive (not shown) 
coupled to the carriage 21 will dislodge the rollers 17 from the 
jammed position, but at a cost, i.e., the rollers 17 will deform 
the plates 7,9. At these deformed locations in the channel 15, 
the rollers 17 will either wobble or slide (as opposed to roll) 
along the plates 7.9. 

Typically, several lengths of beams are stringed together to 
form a sufficient length of track to guide the travel of the top 
drive up and down the derrick. Connections between the 
plates on adjacent beams are typically not Smooth, particu 
larly because it is difficult to make two beams and plate 
attachments that have the same dimensions and tolerances. 
Rollers tend to jump when they encounter these non-Smooth 
connections. 

10 

15 

25 

30 

35 

40 

45 

50 

55 

60 

65 

2 
Wobbling, sliding or jumping of the rollers will adversely 

affect the stability of the top drive as the top drive travels up 
and down the guiding system. Instability of the top drive may, 
in turn, affect the quality of the borehole being drilled by the 
drill string. Deformation of the track plates may also reduce 
longevity of the track guiding system. 

While the top drive is coupled to a guided wheeled carriage 
and used to rotate a drill string, the axial axis of the top drive 
needs to be aligned with the vertical. In the current art, a 
screw-type fixed-adjustment mechanism is used initially to 
adjust the verticality of the top drive. Subsequent adjustments 
may take place at regular operating time intervals or when 
required. In the current art, operators have to periodically, or 
as required, physically measure the verticality of tracks at a 
given position along the tracks where the top drive is located 
and then adjust the verticality of the top drive based on this 
measurement. With this approach, verticality is adjusted for a 
given position of the top drive along the tracks. Since it is 
unknown how the tracks will deform while in operation or 
after a certain period, the verticality adjustment of the top 
drive is valid only for the given position of the top drive along 
the tracks. During drilling, the position of the top drive along 
the tracks will vary, and the top drive may not be truly vertical 
for a portion of its travel along the tracks. This can result in 
drilling of a poor-quality borehole, e.g., one having a non 
uniform cross-section where a uniform cross-section is 
desired. 
The present disclosure is directed to various methods and 

devices that may avoid, or at least reduce, the effects of one or 
more of the problems identified above. 

SUMMARY OF THE INVENTION 

The following presents a simplified Summary of the inven 
tion in order to provide a basic understanding of some aspects 
of the invention. This summary is not an exhaustive overview 
of the invention. It is not intended to identify key or critical 
elements of the invention or to delineate the scope of the 
invention. Its sole purpose is to present some concepts in a 
simplified form as a prelude to the more detailed description 
that is discussed later. 

Generally, the subject matter disclosed herein relates to a 
top drive track guiding system used for drilling boreholes. 
The track guiding system may also be adjusted during opera 
tion so as to maintain alignment of the top drive in a Substan 
tially vertical direction. 

According to one illustrative embodiment of the present 
Subject matter, a track guiding system comprising a track is 
disclosed, the track comprising a linear plate operatively 
coupled to a linear beam, the linear plate having first and 
second Surfaces separated by a plate thickness and first and 
second edges separated by a plate width. The track guiding 
system further comprises first and second compound edge 
rollers, each disposed adjacent to and adapted to travel along 
the first and second edges of the linear plate, respectively. 
Furthermore, the first compound edge roller comprises a first 
roller element adjacent the first surface of the linear plate, and 
the second compound edge roller comprises a second roller 
element adjacent the second surface of the linear plate. The 
guide tracking system also comprises a carriage coupled to 
the first and second compound edge rollers. 

According to another illustrative embodiment of the 
present Subject matter, a track guiding system comprising a 
linear beam and a linear plate is disclosed, the linear beam 
comprising a plurality of linear beam segments, and the linear 
plate comprising a plurality of linear plate segments, wherein 
each of the linear plate segments is operatively coupled to one 
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of the linear beam segments. Furthermore, each of the linear 
plate segments has opposing front and back Surfaces sepa 
rated by a plate thickness, opposing side edges separated by a 
plate width, and opposing prong and receptor ends separated 
by a plate length. Moreover, each of the prong ends has an 
outer edge that is tapered along the plate thickness and plate 
length, and each of the receptor ends has an inner edge that is 
tapered along the plate thickness and plate length. 

According to yet another illustrative embodiment of the 
present Subject matter, a method of guiding a top drive is 
disclosed, the method comprising mounting a top drive on a 
carriage coupled to compound edge rollers that are disposed 
adjacent to opposite edges of a track, the track comprising a 
linear plate operatively coupled to a linear beam. The method 
further comprises moving the top drive relative to the track, 
wherein during the movement of the top drive, roller elements 
of each of the compound edge rollers roll on opposing Sur 
faces of the linear plate, and the opposing Surfaces of the 
linear plate are separated by a plate thickness. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The disclosure may be understood by reference to the 
following description taken in conjunction with the accom 
panying drawings, in which like reference numerals identify 
like elements, and in which: 

FIG. 1 is a perspective view of a prior-art vertical track 
guiding system for a top drive; 

FIG. 2 is a perspective view of a top drive coupled to an 
illustrative track guiding system as disclosed herein; 

FIG.3 is a perspective view of a linear plate segment of one 
illustrative embodiment of the track guiding system disclosed 
herein; 

FIG. 4 is a cross-section of the linear plate segment of FIG. 
3 along line 4-4; 

FIG. 5 is a cross-section of the linear plate segment of FIG. 
3 along line 5-5: 

FIG. 6 is a perspective view of a linear beam segment of 
one illustrative embodiment of the track guiding system dis 
closed herein; 

FIG. 7 shows an illustrative connection between two track 
segments of the track guiding system disclosed herein; 

FIG. 8 shows an illustrative embodiment of a first com 
pound edge roller at an edge of a linear plate segment opera 
tively coupled to a linear beam segment of the track guiding 
system disclosed herein; 

FIG.9 shows an illustrative embodiment of a second com 
pound edge roller at an edge of a linear plate segment of the 
track guiding system disclosed herein; 

FIG. 10 shows an illustrative embodiment of a third com 
pound edge roller at an edge of a linear plate segment of the 
track guiding system disclosed herein; 

FIG. 11 shows an elevation view of a top drive coupled to 
one illustrative embodiment of the track guiding system dis 
closed herein; and 

FIG. 12 is a perspective view of one illustrative embodi 
ment of the track guiding system disclosed herein in a drilling 
environment. 

While the subject matter disclosed herein is susceptible to 
various modifications and alternative forms, specific embodi 
ments thereof have been shown by way of example in the 
drawings and are herein described in detail. It should be 
understood, however, that the description herein of specific 
embodiments is not intended to limit the invention to the 
particular forms disclosed, but on the contrary, the intention is 
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4 
to cover all modifications, equivalents, and alternatives fall 
ing within the spirit and scope of the invention as defined by 
the appended claims. 

DETAILED DESCRIPTION 

Various illustrative embodiments of the invention are 
described below. In the interest of clarity, not all features of an 
actual implementation are described in this specification. It 
will of course be appreciated that in the development of any 
Such actual embodiment, numerous implementation-specific 
decisions must be made to achieve the developers specific 
goals. Such as compliance with system-related and business 
related constraints, which will vary from one implementation 
to another. Moreover, it will be appreciated that such a devel 
opment effort might be complex and time-consuming, but 
would nevertheless be a routine undertaking for those of 
ordinary skill in the art having the benefit of this disclosure. 
The present subject matter will now be described with 

reference to the attached figures. Various structures, systems 
and devices are schematically depicted in the drawings for 
purposes of explanation only and so as to not obscure the 
present disclosure with details that are well known to those 
skilled in the art. Nevertheless, the attached drawings are 
included to describe and explain illustrative examples of the 
present disclosure. The words and phrases used herein should 
be understood and interpreted to have a meaning consistent 
with the understanding of those words and phrases by those 
skilled in the relevant art. No special definition of a term or 
phrase, i.e., a definition that is different from the ordinary and 
customary meaning as understood by those skilled in the art, 
is intended to be implied by consistent usage of the term or 
phrase herein. To the extent that a term or phrase is intended 
to have a special meaning, i.e., a meaning other than that 
understood by skilled artisans, such a special definition will 
be expressly set forth in the specification in a definitional 
manner that directly and unequivocally provides the special 
definition for the term or phrase. 

FIG. 2 shows one illustrative embodiment of a track guid 
ing system disclosed herein, including a track 21 and a car 
riage 23. The carriage 23 may be, for example, any structure 
or platform or frame to which an object needing travel along 
a specified path may be coupled. The carriage 23 and any 
object coupled to it may travel along the track 21 by means of 
compound edge rollers 25 operatively coupled to the carriage 
23 and mounted on the track 21. In the embodiment shown in 
FIG. 2, the carriage 23 and compound edge rollers 25 consti 
tute a wheeled carriage. In some embodiments, there can beat 
least a pair of compound edge rollers 25 at the opposite edges 
of the track 21. In the illustrative embodiment shown in FIG. 
2, for example, there are two pairs of compound edge rollers 
25, with a pair each at the opposite edges of the track 21. As 
shown in FIG. 2, one example of an object that may be 
coupled to the carriage is a top drive 27. In alternative uses of 
the track guiding system, other types of objects, e.g., robot or 
camera, may be coupled to the carriage 23. In FIG. 2, the 
various attachments to the top drive 27 are not shown, but 
these attachments are well known in the art. 
As illustrated in FIG. 2, the track 21 is typically oriented in 

a vertical direction to guide travel of the carriage 23 and any 
object coupled to it along a Substantially vertical path. In 
alternative uses of the track guiding system, the track 21 may 
be oriented in other directions, e.g., horizontal or inclined, for 
guided travel of the carriage 23 and any object coupled to it 
along a corresponding non-vertical path. In some embodi 
ments, the track 21 may be made of for example, a linear 
beam 29 and a linear plate 31. In yet other embodiments, the 
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linear beam 29 may be made of one or more separate linear 
beam segments 29A. Similarly, the linear plate 31 may, in 
Some embodiments, be made of one or more separate linear 
plate segments 31A. Typically, there are equal numbers of 
linear beam segments 29A and linear plate segments 31A, 
with one linear beam segment 29A for each linear plate seg 
ment 31A. In Such embodiments, each linear plate segment 
31A is operatively coupled to one of the linear beam segments 
29A. A linear beam segment 29A operatively coupled to a 
linear plate segment 31A may be regarded as a track segment. 
Thus, the track 21 may also be considered as being made up 
of one or more track segments. In the embodiment illustrated 
in FIG. 2, there are two types of track segments, designated as 
21A and 21B. The differences between track segment type 
21A and track segment type 21B are in the positioning and 
length of the linear plate segment 31A relative to the attached 
linear beam segment 29A. In track segment type 21A, the 
lengths of the linear plate segment 31A and the attached linear 
beam segment 29A are approximately the same, the linear 
plate segment 31A overlaps the attached linear beam segment 
29A, and an end portion 32 of the linear plate segment 31A 
overhangs the attached linear beam segment 29A. In track 
segment type 21B, the linear plate segment 31A is shorter 
than the attached linear beam segment 29A, the linear plate 
segment 31A overlaps the attached linear beam segment 29A, 
and there is no end portion of the linear plate segment 31A 
that overhangs the attached linear beam segment 29A. In 
Some embodiments, the track segment type 21B is used at the 
bottom of the track 21, while the Subsequent track segments 
in the track 21 are of type 21A. The linear beam segments 29A 
and the linear plate segments 31A could, in some illustrative 
embodiments, be made of metal material, alloy material, 
composite material, or a combination of metallic and com 
posite materials. The linear plate segments 31A could be 
operatively coupled to the linear beam segments 29A by any 
number of methods well known those skilled in the art, such 
as, for example, by welding and the like. 

FIG.3 is a perspective view of one illustrative embodiment 
of the linear plate segment 31A. As shown in FIG.3, the linear 
plate segment 31A may have opposing front and back Sur 
faces 49, 51, separated by a distance, such as for example a 
plate thickness T. The back surface 51 of linear plate segment 
31A is operatively coupled to a corresponding linear beam 
segment (see 29A, 31A in FIG. 2). In FIG. 3, the linear plate 
segment 31A has opposing side edges 53, 55, separated by a 
distance, such as for example a plate width W. The linear plate 
segment 31A also has opposing ends 57, 59, separated by a 
distance, such as for example a plate length L. Depending on 
the specific application, the plate length L. may be of any 
appropriate length, but in Some embodiments is at least sev 
eral feet long. The plate width W may be small compared to 
the plate length L, the plate thickness T may be Small com 
pared to the plate width W, and furthermore the plate thick 
ness T may be very Small compared to the plate length L. In 
Some embodiments, the plate length L may be on the order of 
30 feet and the plate thickness T may be on the order of 1 inch, 
but it should be appreciated by those skilled in the art that 
other dimensions may be used, and that these values are not 
intended to impose any limitations on the plate length and 
plate thickness. In subsequent discussion, the plate end 57 
will be referred to as the prongend, while the plate end 59 will 
be referred to as the receptor end, and the reason for this 
naming convention will be apparent shortly. In certain 
embodiments, the prong end 57 may be outwardly tapered 
along the plate length L and the receptor end 59 may be 
inwardly tapered along the plate length L. Thus, the prong end 
57 may be designed to plug into something, e.g., a receptor, 
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6 
while the receptor end 59 may be designed to receive some 
thing, e.g., a prong. For purposes of discussions related to the 
prong end 57. “outwardly-tapered” means that the apex 61 of 
the prong end is outboard of the linear plate segment 31A. 
Likewise, for purposes of discussions related to the receptor 
end 59, "inwardly-tapered” means that the apex 63 of the 
receptor end 59 is inboard of the linear plate segment 31A. 

In certain illustrative embodiments, the prong end 57 may 
be externally V-shaped, whereas the receptor end 59 may be 
internally V-shaped. The apices 61, 63 of the prongend57 and 
receptor end 59, respectively, could in some embodiments be 
sharp, or in other embodiments be rounded. In the illustrative 
embodiment shown in FIG. 3, the prong end 57 has an outer 
edge 65 that is contiguous with the opposing side edges 53,55 
of the linear plate segment 31A. The corners 67, 69 between 
the outer edge 65 and the opposing edges 53, 55 may in some 
cases be rounded to avoid stress concentration at those cor 
ners. Similarly, the receptor end 59 has an inner edge 71 that 
is contiguous with the opposing side edges 53, 55 of the linear 
plate segment 31A. The corners 68.70 between the inner edge 
71 and the opposing side edges 53, 55 may also be rounded to 
avoid stress concentration at those corners. In some embodi 
ments, the outer edge 65 of the prong end 57 may be tapered 
along the plate thickness T. In certain other embodiments, the 
inner edge 71 of the receptor end 59 may be tapered along the 
plate thickness T. 

FIG. 4 shows a cross-section of one illustrative embodi 
ment of the linear plate segment 31A, where the section line 
is cut through the receptor end 59, along line 4-4. In embodi 
ment shown in FIG. 4, the taper of the inner edge 71 of the 
receptor end 59 slopes inwardly from the front surface 49 to 
the back surface 51. FIG. 5 shows a similar cross-section at 
the opposite end of the linear plate segment 31A, where the 
section line is cutthrough the prong end 57, along line 5-5. In 
FIG. 5, the taper of the outer edge 65 of the prong end 57 
slopes outwardly from the front surface 49 to the back surface 
51. In some illustrative embodiments, it is also possible to 
make the taper of the outer edge 65 of the prong end 57 to 
slope inwardly from the front surface 49 to the back surface 
51 and the taper of the inner edge 71 of the receptor end 59 to 
slope outwardly from the front surface 49 to the back surface 
51. In general, the slope direction of the taper of the outer 
edge 65 should be opposite to the slope direction of the taper 
of the inner edge 71. The corners 67, 69, 68, 70 (see FIG. 3) 
may also be tapered along the plate thickness T. In this case, 
the slope direction of the taper of the corners 67, 69 would be 
opposite to the slope direction of the taper of the corners 68, 
T0. 

FIG. 6 shows a perspective view of certain embodiments of 
the linear beam segment 29A. Depending on the specific 
application, the linear beam segment 29A may be of any 
appropriate length, but in Some embodiments is at least sev 
eral feet long. In some embodiments, the linear beam segment 
29A may have a tubular or open profile, and in other embodi 
ments may be solid or hollow. The cross-section of the linear 
beam segment 29A may have any desired shape, e.g., rectan 
gular, Square, triangular, U, and W. For example, in the 
embodiment illustrated in FIG. 6, the linear beam segment 
29A has a tubular profile, a rectangular cross-section, and is 
hollow with an internal cavity 34. Each linear beam segment 
29A has a front surface 33 to which a linear plate segment 
(31A in FIG.2) may be operatively coupled. In some embodi 
ments, the front surface 33 is planar. Referring to the illustra 
tive embodiment shown in FIG. 2, the width w of the linear 
beam segment 29A is smaller than the width W of the corre 
sponding linear plate segment 31A, so that the opposite side 
edges of the linear plate segment 31A overhang the side edges 



US 8,424,616 B2 
7 

of linear beam segment 29A. This configuration allows the 
compound edge rollers 25 to roll along the side edges of the 
linear plate segment 31A without interference from the linear 
beam segment 29A. 

Returning to FIG. 6, the linear beam segment 29A has a 
back surface 37 in opposing relation to the front surface 33. In 
certain illustrative embodiments, the back surface 37 is also 
planar. In the embodiment illustrated in FIG. 6, an alignment 
plate 40 is operatively coupled to the back surface 37 such that 
it overhangs the end 39 of linear beam segment 29A. The 
relevance of the alignment plate 40 will be explained below. 
The linear beam segment 29A also has opposing side Surfaces 
36,38, to at least one of which connection or end tabs 35 may 
be attached. As shown in FIG. 6, connection tabs 35 may be 
attached near the opposite ends 39, 41 of the linear beam 
segment 29A. The relevance of the connection tabs 35 will 
also be explained below. 

FIG. 7 shows an illustrative connection between two track 
segments 21A1 and 21A2. The “1” and '2' identifiers 
appended to 21A are used to identify two of the same track 
segment. This convention will be adhered to when referring to 
two objects of the same type, where the details of the objects 
have already been described above. In the embodiment illus 
trated in FIG. 7, the track segment 21A1 has a linear plate 
segment 31A1 operatively coupled to a linear beam segment 
29A1, and the track segment 21A2 has a linear plate segment 
31A2 operatively coupled to a linear beam segment 29A2. In 
this mode, the prong end 57A2 of the linear plate segment 
31A2 is received in and engaged with the receptor end 59A1 
of the linear plate segment 31A1. The inner edge 71A1 of the 
receptor end 59A1 pushes the outer edge 69A2 of the prong 
end 57A2 in between the inner edge 71A1 of the receptor end 
59A1 and the linear beam segment 29A2 operatively coupled 
to the linear plate segment 31A2. In general, when a first 
linear plate segment operatively coupled to a first linear beam 
segment is connected to a second linear plate segment opera 
tively coupled to a second linear beam segment, the receptor 
end of the first linear plate segment will push the prong end of 
the second linear plate segment against the first linear beam 
Segment. 
At the joint between the track segments 21A1, 21A2, a 

portion 32A1 of the linear plate segment 31A1 including the 
receptor end 59A1 overhangs the linear beam segment 29A1 
to which the linear plate segment 31A1 is operatively 
coupled. This linear plate segment portion 32A1 overlaps and 
rests on the linear beam segment 29A2 operatively coupled to 
the linear plate segment 31A2. In addition, in some embodi 
ments the alignment plate 40 operatively coupled to the linear 
beam segment 29A2 may abut the back surface of the linear 
beam segment 29A1 so that a socket is formed where the two 
beams segments 31A1 and 31A2 are coupled together. In 
certain other illustrative embodiments, after the prong end 
57A2 and the receptor end 59A1 are pulled together, the tabs 
35A1,35A2 on the linear beam segments 29A1,29A2 may be 
fastened together so as to maintain the connection between 
the prong end 57A2 and receptor end 59A1 in a firm and 
stable position. The tabs 35A1, 35A2 may be fastened 
together using any Suitable fastening mechanism known in 
the art. Such as bolts, screws, clamps, couplers and the like. 
The embodiment illustrated in FIG. 7 shows a bolt 45 inserted 
into the tabs 35A1,35A2 and held in place by a nut 47. Other 
types of fasteners may alternatively be used. In this manner, 
two or more track segments may be connected as shown in 
FIG. 7 and described above. 

With the arrangement illustrated by the embodiment 
shown in FIG. 7 and described above, the back surfaces 51A1 
and 51A2 of the two linear plate segments 31A1 and 31A2, 
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8 
respectively, are aligned (or flush) due to the back Surfaces 
51A1, 51A2 of the linear plate segments 31A1, 31A2 over 
lapping and resting on the same front Surface 33A2 of the 
linear beam segment 29A2. The opposed tapers on the inner 
edge 71A1 (of the receptor end 59A1) and outer edge 69A2 
(of the prong end 57A2) align and secure the linear plate 
segments 31A1, 31A2 in a plane that is substantially perpen 
dicular to the surfaces 31A1 and 31A2. If P1 is defined as a 
plane that is Substantially perpendicular to the linear plate 
segment 31A1 and containing the longitudinal axes of the 
linear plate segment 31A1 and attached linear beam segment 
29A, and P2 is defined as a plane that is substantially perpen 
dicular to the linear plate segment 31A2 and containing the 
longitudinal axes of the linear plate segment 32A2 and 
attached linear beam segment 29A, then P1 and P2 are sub 
stantially coplanar when the track segments 21A1 and 21A2 
are aligned as shown in FIG. 7. The front surfaces 49A1, 
49A2 of the two adjacent linear plate segments 31A1, 31A2 
may or may not be aligned (or flush). As will be described 
below, the compound edge rollers (25 in FIG. 2) that will ride 
on these Surfaces may be elastic-supported, which in some 
embodiments may enable the compound edge rollers 25 to 
compensate for any discontinuity at the interface between the 
front surfaces 49A1, 49A2 of the adjacent linear plate seg 
ments 31A1, 31A2. 

FIG. 8 shows certain illustrative embodiments of the 
present Subject matter, including a compound edge roller 25 
(one of the two pairs previously shown in FIG. 2) at the edge 
55 of a linear plate segment 31A. In the illustrative embodi 
ment shown, the linear plate segment 31A is operatively 
coupled to a linear beam segment 29A. For clarity, other 
components of the track guiding system are omitted from 
FIG. 8 to allow focus on the features of the compound edge 
roller 25. As shown in FIG. 8, the compound edge roller 25 
includes arms 73, 75 coupled together and rotatable about the 
joint 77. The joint 77 may be any suitable rotatable joint 
formed in any Suitable manner known in the art. For example, 
in some illustrative embodiments the joint 77 may be formed 
by providing holes in each of the arms 73, 75 coincident with 
the location of the joint 77, inserting a bolt through the coin 
cident holes and securing the bolt in place. In other illustrative 
embodiments, a pin is formed on one of the arms 73, 75 and 
a hole is formed on the other of the arms 73, 75 coincident 
with the location of the joint 77. In such embodiments, the pin 
is inserted in the hole and secured with a lock member, such 
as a nut, to prevent the pin from being dislodged from the 
hole. In yet other embodiments, the pin may be self-locking, 
i.e., it may include a Snap feature for securing the other arm in 
place. As illustrated in FIG. 2, the carriage 23 may also, in 
Some illustrative embodiments, be coupled to the compound 
edge roller 25 at the rotatable joint 77 of the compound edge 
roller 25. 

Returning to FIG. 8, in some embodiments the arm 73 may 
carry two roller elements (or rollers) 79, 81 and the arm 75 
may also carry two roller elements (or rollers) 83, 85. In 
certain illustrative embodiments, the roller elements 79, 85 
may be adjacent to the front surface 49 of the linear plate 
segment 31A, and the roller elements 83, 81 may be adjacent 
to the back surface (51 in FIG. 7) of the linear plate segment 
31A. In the illustrative embodiment shown in FIG. 8, roller 
elements 79, 81 and 83, 85 are supported on the arms 73,75, 
respectively, so that they can rotate relative to the arms 73,75. 
respectively. For example, spools (or studs) may beformed on 
the supports arms 73, 75, and the roller elements may be 
cylindrical rollers having a hole in center thereof for mount 
ing on the spools. The spools may be self-locking, or a lock 
member, Such as a nut, collar, ferrule and the like, may be used 
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to secure the roller elements such that the roller elements do 
not slip off the arms during use. In one illustrative embodi 
ment, a roller element may be made of a rigid cylindrical 
element. Alternatively, in certain other illustrative embodi 
ments a roller element may be made of two rigid cylindrical 5 
elements with an elastomer sandwiched between the cylin 
drical elements. 

In other illustrative embodiments, the compound edge 
roller may have only three roller elements in lieu of the four 
roller elements 79, 81 and 83, 85 as illustrated in FIG.8. That 10 
is, one of the roller elements, e.g., roller 81, may be elimi 
nated. Such that the compound edge roller has two arms and 
carries three roller elements in total on the two arms 73,75. In 
some illustrative embodiments, a first of the three roller ele 
ments may be adjacent to the front surface of the linear plate 15 
segment, a second of the three roller elements may be adja 
cent to the back Surface of the linear plate segment, and a third 
of the three roller elements may be adjacent to the front 
Surface of the linear plate segment. In yet another illustrative 
embodiment, the first and second of the three roller may be 20 
located adjacent to the front and back Surfaces, respectively, 
of the linear plate segment as noted above, whereas the third 
of the three rollers may be adjacent to back surface of the 
linear plate segment. 

In certain illustrative embodiments of the present subject 25 
matter, a tensioning member 87 may be coupled to the arms 
73, 75. (To simplify the drawings, the tensioning member 87 
is not visible in FIG. 2.) In general, the rotational axis of each 
roller element is perpendicular to the longitudinal axis (i.e., 
the length) of the arm on which it is rotatably supported. As 30 
shown in FIG. 8, the tensioning member 87, as-coupled, is 
between the arms 73, 75 and serves to apply aforce that biases 
the arms 73, 75 away from each other in one direction and 
towards each other in another direction. That is, the tension 
ing member 87 may be actuated to move the arms in much the 35 
same way that a pair of scissors operates when being opened 
or closed. The tensioning member 87 thereby applies the 
force such that contact is maintained between the roller ele 
ments 79, 81 and 83,85 and the front and back surfaces 49,51 
of the linear plate segment 31A, respectively, as the com- 40 
pound edge roller 25 rolls along the edge 55 thereof. The 
tensioning member 87 may be any mechanism capable of 
applying force to the arms 73, 75 in the manner described 
above. For example, in some illustrative embodiments the 
tensioning member 87 may be a fluid-powered cylinder, e.g., 45 
a hydraulic cylinder or a pneumatic cylinder. Alternatively, in 
certain other embodiments the tensioning member 87 may be 
a type of spring element. Such as a tension spring, compres 
sion spring, torsion spring or clip Spring. In those embodi 
ments utilizing a fluid-powered cylinder, the cylinder may be 50 
coupled to one of the arms 73, 75, and the piston or ram 
(which is axially movable relative to the cylinder) may be 
coupled to the other of the arms 73,75. The tensioning mem 
ber 87 may in some embodiments be pre-configured to apply 
a certain amount of force to the arms 73, 75 to maintain 55 
contact between the roller elements and the surfaces of the 
linear plate segment 31A as previously described. The ten 
sioning member 87 thereby allows the compound edge roller 
25 to be "elastic.” which in the present instance means that the 
compound edge roller 25 is capable of dynamically adapting 60 
to the profile of the surface along which it travels. 

FIG. 9 shows another illustrative embodiment of a com 
pound edge roller. The compound edge roller 25A shown in 
FIG.9 may be similar to the compound edge roller 25 of FIG. 
8 in many aspects, however compound edge roller 25A addi- 65 
tionally comprises plates 74, 76 operatively coupled to one 
end of each of the arms 73, 75, respectively. In the embodi 

10 
ment illustrated in FIG. 9, plates 74, 76 are operatively 
coupled to the ends of arms 73, 75 adjacent to the front surface 
49 of the linear plate segment 31A. Plate 74 carries two roller 
elements 80, 82, while plate 76 carries two roller elements 84, 
86. In some embodiments, tensioning member 87 may also 
help maintain contact between the rollers on the arms 73, 75 
and plates 74, 76 and the surfaces of the linear plate segment 
31A as the compound edge roller 25A travels along the edge 
of the linear plate segment 31A. As will be appreciated by 
those skilled in the art and having the benefit of the present 
disclosure, compound edge roller 25A may be used in place 
of compound edge roller 25 shown in FIG. 2. 

FIG. 10 shows yet another illustrative embodiment of a 
compound edge roller 25B, comprising a main arm 88 and 
two auxiliary arms 90,92. In some embodiments, main arm 
88 is generally linear or elongated in shape and carries roller 
elements 88A on opposingends (only one roller element 88A 
is visible in FIG. 10). Auxiliary arm 90 has an angular or 
triangular shape and comprises a roller element 94 opera 
tively coupled to one end thereof. In certain embodiments, the 
middle of auxiliary arm 90 is operatively coupled to main arm 
88 at joint 90A such that auxiliary arm 90 is independently 
rotatable relative to main arm 88. Similarly, auxiliary arm 92 
has an angular or triangular shape and comprises a roller 
element 96 operatively coupled to one end thereof. The 
middle of auxiliary arm 92 is similarly coupled to main arm 
88 at joint 92A such that auxiliary arm 92 is also indepen 
dently rotatable relative to main arm 88. In one illustrative 
embodiment, a tensioning member 94 is also operatively 
coupled to diametrically-opposed ends of the auxiliary arms 
90.92 (i.e., the ends of the auxiliary arms not coupled to roller 
elements 94,96 or to main arm 88). The tensioning member 
94 is as described above for the compound edge roller 25 (87 
in FIG. 8) and operates to maintain contact between the roller 
elements 88A, 94, 96 carried by the main and auxiliary arms 
88, 90,92, respectively and the front and back surfaces of the 
linear plate segment 31A. As will be appreciated by those 
skilled in the art and having the benefit of the present disclo 
sure, compound edge roller 25B may also be used in place of 
the compound edge roller 25 in FIG. 2. 

FIG. 11 shows one illustrative embodiment of an interface 
between the top drive 27 and the carriage 23. As shown in 
FIG. 11, one or more movable joints 95 may be formed 
between the top drive 27 and the carriage 23. In some embodi 
ments, movable joints 95 may be adjusted to tilt the top drive 
27 relative to the vertical, e.g., in order to adjust the verticality 
of the top drive 27. In certain embodiments, the movable 
joints 95 are extensible joints that may be extended or short 
ened to tilt the top drive 27 relative to the vertical. In certain 
other embodiments, the extensible joints may be provided by 
actuators 89 operatively coupled to both the top drive 27 and 
the carriage 23. In one illustrative embodiment, the actuators 
89 may be linear actuators, which may in certain specific 
embodiments be fluid-powered cylinders, e.g., hydraulic or 
pneumatic cylinders. In further embodiments of the present 
subject matter, at least three spaced-apart extensible joints 95 
may be provided to allow tilting adjustment of the top drive in 
three-dimensions, each of which may include an actuator 89. 
Additional extensible joints 95 may be provided as desired, or 
as may be required by the specific application. (Note: Only 
two actuators 89 are visible in the elevation view of FIG. 11.) 
In certain other embodiments, movable joint 95 may be a 
rotary joint, e.g., joystick or ball-and-socket joint. In some 
Such embodiments, one rotary actuator may be sufficient to 
tiltably adjust the top drive 27 relative to the vertical. 

In some illustrative embodiments of the present subject 
matter, one or more sensors 91 may be provided to measure 
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the verticality of the top drive 27. In one embodiment, verti 
cality measurements may be continuously performed, 
whereas in other illustrative embodiments, verticality mea 
Surements may only be performed periodically, or on demand 
by an operator. For illustrative purposes only, a sensor 91 is 
shown in FIG. 11 inside the housing of the top drive 27, but 
may in other embodiments be mounted outside the housing of 
the top drive 27. The sensor 91 measures the verticality of the 
top drive 27, which measurements are used to perform adjust 
ments of the movable joint(s) 95. In addition to the sensor 91, 
the verticality adjustment system may include a processing 
unit 93 programmed or adapted to determine how to adjust the 
movable joint(s) 95. For example, if the movable joints 95 are 
extensible joints, the processing unit 93 may be adapted to 
determine how far to extend or shorten each of the extensible 
joints to achieve a desired tilt of the top drive 27. In some 
embodiments, the processor 93 may receive data from the 
sensor 91, process the data in order to determine the angular 
deviation of the top drive 27 from the vertical, and, as neces 
sary, send signals to the movable joints 95 (e.g., the actuators 
89) to tiltably adjust the top drive 27 so that the top drive 27 is 
substantially aligned with the vertical. The processor 93 may 
in some embodiments be disposed within the housing of the 
top drive 27, or may in other embodiments be provided in a 
separate housing with a suitable communication path 
between the processor 93 and the sensor 91 and movable 
joints 95. 

FIG. 12 shows one embodiment of the track 21 in an 
exemplary environment of use. As shown in FIG. 12, the 
bottom of the track 21 may be operatively coupled to a plate 
97, which may in turn be anchored to a derrick99. Although 
not shown, the top of the track 21 may also be secured to the 
derrick 99. In some embodiments, lateral braces (also not 
shown) may also be used to secure the track 21 to the derrick 
at spaced-apart locations along the track 21. The carriage 23 
may be supported for travel along the track 21 on the com 
pound edge rollers 25. A top drive 27 may also be coupled to 
the carriage 23. The length of the track 21 may, in certain 
embodiments, be selected to match the desired travel length 
of the top drive 27 along a vertical path provided by the track 
21. The top end of a drill string 101 may also be coupled to the 
top drive 27, while the bottom end of the drill string 101 may 
extend through the rig floor 103 into a borehole beneath the 
rig floor 103. With the arrangement illustrated by this 
embodiment, the top drive 27 may be used to rotate the drill 
string 101 while also traveling along the track 21 as required 
by the specific drilling operation. 
As described above, the compound edge rollers 25 may be 

adapted to maintain contact with the track 21 as the top drive 
27 travels along the track 21. Furthermore, alignment of the 
top drive 27 may be maintained in a substantially vertical 
direction by actively measuring the verticality of the top drive 
27 and adjusting the verticality to the top drive 27 as required. 
In the instant case, the term “verticality means the angular 
position of the top drive 27 relative to true vertical. Conse 
quently, if the top drive 27 is precisely aligned with true 
vertical, then verticality will be zero. Conversely, if the top 
drive 27 is not precisely aligned with true vertical, then ver 
ticality will not be zero. In some illustrative embodiments 
disclosed herein, the tilt of the top drive 27 relative to the 
vertical may be adjusted until verticality is substantially zero, 
or in other words, until the top drive 27 is substantially 
aligned with the true vertical direction. Moreover, when the 
top drive 27 is substantially aligned with the true vertical 
direction, this typically means that the centerline or axis of the 
top drive 27 is substantially aligned with the true vertical 
direction. 
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12 
The particular embodiments disclosed above are illustra 

tive only, as the invention may be modified and practiced in 
different but equivalent manners apparent to those skilled in 
the art having the benefit of the teachings herein. For example, 
the process steps set forth above may be performed in a 
different order. Furthermore, no limitations are intended to 
the details of construction or design herein shown, other than 
as described in the claims below. It is therefore evident that 
the particular embodiments disclosed above may be altered or 
modified and all such variations are considered within the 
Scope and spirit of the invention. Accordingly, the protection 
sought herein is as set forth in the claims below. 

What is claimed: 
1. A track guiding system, comprising: 
a track comprising a plurality of track segments, wherein 

each of said plurality of track segments comprises a 
linear beam segment and a linear plate segment that is 
operatively coupled to said linear beam segment, each of 
said linear plate segments having opposing first and 
second Surfaces separated by a first distance, opposing 
first and second edges separated by a second distance, 
and a generally V-shaped prong end separated from a 
generally V-shaped receptor end by a third distance, 
wherein said generally V-shaped prong end of a first one 
of said linear plate segments is adapted to operatively 
engage said generally V-shaped receptor end of a second 
one of said linear plate segments; 

a first compound edge roller disposed adjacent to and 
adapted for travel along said first edge of said linear plate 
and a second compound edge roller disposed adjacent to 
and adapted for travel along said second edge of said 
linear plate, wherein each of said first and second com 
pound edge rollers comprises a first roller element dis 
posed adjacent to said first Surface of said linear plate 
and a second roller element disposed adjacent to said 
second Surface of said linear plate; and 

a carriage coupled to said first and second compound edge 
rollers. 

2. The track guiding system of claim 1, wherein said first 
distance comprising a plate thickness, said second distance 
comprising a plate width, and said third distance comprising 
a plate length. 

3. The track guiding system of claim 2, wherein said oppos 
ing first and second edges of each of said linear plate seg 
ments overhang the respective linear beam segment to which 
each of said linear plate segments is operatively coupled. 

4. The track guiding system of claim 2, wherein an outer 
edge of said generally V-shaped prong end is tapered along 
said plate thickness and an inner edge of said generally 
V-shaped receptor end is tapered along said plate thickness. 

5. The track guiding system of claim 4, wherein said 
tapered outer edge plate thickness of said generally V-shaped 
prong end and said tapered inner edge plate thickness of said 
generally V-shaped receptor end are adapted to Substantially 
align said first and second Surfaces of said first one of said 
linear plate segments with said first and second Surfaces of 
said second one of said linear plate segments when said 
generally V-shaped prong end operatively engages said gen 
erally V-shaped receptor end. 

6. The track guiding system of claim 2, wherein said gen 
erally V-shaped prong end and said generally V-shaped recep 
tor end are adapted to Substantially align said first and second 
edges of said first one of said linear plate segments with said 
first and second edges of said second one of said linear plate 
segments when said generally V-shaped prong end opera 
tively engages said generally V-shaped receptor end. 
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7. The track guiding system of claim 6, further comprising 
end tabs operatively coupled to each of said linear beam 
segments, wherein said end tabs are adapted to operatively 
couple adjacent pairs of linear beam segments and thereby 
Stabilize a connection between adjacent pairs of said plurality 
of track segments. 

8. The track guiding system of claim 7, wherein at least one 
of said generally V-shaped prong end and said generally 
V-shaped receptor end of at least one of said linear plate 
segments overhangs the linear beam segment to which said at 
least one of said linear plate segments is operatively coupled. 

9. The track guiding system of claim 8, wherein said 
tapered outer edge plate thickness of said generally V-shaped 
prong end is adapted to engage with said inner edge plate 
thickness of said generally V-shaped receptor end so as to 
push said second surface of said second one of said linear 
plate segments against a linear beam segment that is operative 
coupled to said first one of said linear plate segments when 
said generally V-shaped prong end operatively engages said 
generally V-shaped receptor end. 

10. The track guiding system of claim 8, wherein said 
tapered inner edge plate thickness of said generally V-shaped 
receptor end is adapted to engage with said outer edge plate 
thickness of said generally V-shaped prong end so as to push 
said second surface of said first one of said linear plate seg 
ments against a linear beam segment that is operative coupled 
to said second one of said linear plate segments when said 
generally V-shaped prong end operatively engages said gen 
erally V-shaped receptor end. 

11. The track guiding system of claim 2, further comprising 
alignment plates operatively coupled to each of said linear 
beam segments in opposing relation to said linear plate seg 
ments, wherein each of said alignment plates overhangs an 
end of said linear beam segment to which said alignment plate 
is operatively coupled. 

12. The track guiding system of claim 1, wherein each of 
said first and second compound edge rollers further com 
prises a tensioning member adapted to apply a force to said 
first and second roller elements such that contact is main 
tained between said first and second roller elements and said 
first and second surfaces of said linear plate when said first 
and second compound edge rollers travel along said first and 
second edges of said linear plate. 

13. The track guiding system of claim 12, wherein each of 
said first and second compound edge rollers comprises a pair 
ofarms operatively coupled together by a rotatable joint, each 
arm of said pair of armsbearing one of said first roller element 
and one of said second roller element. 

14. The track guiding system of claim 13, wherein said 
tensioning member is operatively coupled to said pair of arms 
and adapted to rotate each arm of said pair of arms about said 
rotatable joint. 

15. The track guiding system of claim 12, wherein each of 
said first and second compound edge rollers comprises a pair 
of auxiliary arms operatively coupled to a main arm by rotat 
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14 
able joints, said main arm bearing one each of said first roller 
element and said second roller element, a first of said pair of 
auxiliary arms bearing one of said first roller element, and a 
Second of said pair of auxiliary arms bearing one of said 
second roller element. 

16. The track guiding system of claim 15, wherein said 
tensioning member is operatively coupled to said pair of 
auxiliary arms and adapted to rotate said pair of auxiliary 
arms about said rotatable joints. 

17. The track guiding system of claim 1, further comprising 
a top drive operatively coupled to said carriage by at least one 
movable joint. 

18. The track guiding system of claim 17, further compris 
ing a sensor operatively coupled to said top drive, said sensor 
being adapted for sensing a tilt angle of said top drive relative 
to a vertical direction. 

19. The track guiding system of claim 18, wherein said at 
least one movable joint comprises at least one actuator. 

20. The track guiding system of claim 1, further comprising 
a third compound edge roller disposed adjacent to said first 
edge of said linear plate and a fourth compound edge roller 
disposed adjacent to said second edge of said linear plate, 
wherein said third and fourth compound edge rollers are 
operatively coupled to said carriage. 

21. A track guiding system, comprising: 
a track, said track comprising a linear beam and a linear 

plate operatively coupled to said linear beam, said linear 
plate having opposing first and second surfaces sepa 
rated by a first distance and opposing first and second 
edges separated by a second distance; 

a first compound edge roller disposed adjacent to and 
adapted for travel along said first edge and a second 
compound edge roller disposed adjacent to and adapted 
for travel along said second edge, wherein each of said 
first and second compound edge rollers comprises a pair 
of arms operatively coupled together by a rotatable joint, 
and each arm of said pair of arms comprises a first roller 
element disposed adjacent to said first surface and a 
second roller element disposed adjacent to said second 
surface; and 

a carriage coupled to said first and second compound edge 
rollers. 

22. The track guiding system of claim 21, wherein each of 
said first and second compound edge rollers further com 
prises a tensioning member that is adapted to apply a force to 
said first and second roller elements such that contact is 
maintained between said first and second roller elements and 
said first and second surfaces, respectively, when said first 
and second compound edge rollers travel along said first and 
second edges, respectively. 

23. The track guiding system of claim 21, wherein said 
tensioning member is operatively coupled to said pair of arms 
and adapted to rotate each arm of said pair of arms about said 
rotatable joint. 
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